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Outline

 Motivation
 Data archives and other sources
 Typical small group collaboration needs
 Examples using “Ameriflux”

 Science Data Server
 Goals and ideal capabilities
 Approach
 Lessons learned

 URLs
 Brief tutorial
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Unprecedented Data Availability
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Typical Data Flow Today

Large Data Archives

Local measurements
Models
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Scientific Data Server

Large Data Archives

Local measurements
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Scientific Data Server - Goals

 Act as a local repository for data and metadata assembled from
Ameriflux and other data sources
 Simplify provenance by providing a common “safe deposit box”

for assembled data
 Interact simply with existing and emerging Internet portals for data

and metadata download, and, over time, upload
 Simplify data assembly by adding automation
 Simplify name space confusion by adding explicit decode

translation
 Support basic analyses across the entire dataset for both data

cleaning and science
 Simplify mundane data handling tasks
 Simplify quality checking and data selection by enabling data

browsing
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Data Pipeline

ORNL Ameriflux
Web Site

CSV Files

BWC SQL Server 
Database

Data Cube

Reports and Excel Pivot 
Table and Chart



Berkeley Water Center

 Scientific Data Server - Workflows

 Staging: adding data or metadata
 New downloaded or field

measurements added
 New derived measurements added

 Editing: changing data or metadata
 Existing older measurements re-

calibrated or re-derived
 Data cleaning or other algorithm

changes
 Gap filling

 Sharing: making the latest acquired data
available rapidly
 Browsing new data before more

detailed analyses
 Private Analysis: Supporting individual

researchers (MyDB)
 Stable location for personal calibrations,

derivations, and other data
transformations

 Curating: data versioning and provenance
 Simple parent:child versioning to track

collections of data used for specific
uses

Large Data Archives

Local measurements
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Scientific Data Server - Logical Overview

Data

Access 

and 

Analysis 

Tools

Latest Dataset

Database

Latest 

Dataset

Cube

Staging 

Databases 

and 

Cubes

Last Known 

Good Dataset (s)

Database

Older Dataset (s)

Archive 

Database

Last Known Good 

Dataset (s) Cubes

Private 

Data 

Analysis 

Databases 

and 

Cubes

Scientific Data Server

Analysis Tools

Excel , Matlab, 

SPlus , SAS, 
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Simple web 

data plots and 

tables

BigPlot data 

browsing
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Models
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Data Cubes

 A data cube is a database specifically
for data mining (OLAP)
 Organizes data along

dimensions such as time, site, or
datumtype

 Simple aggregations (sum, min,
or max) can be pre-computed for
speed

 Additional calculations (median)
can be computed dynamically

 Client tool integration is evolving
 Excel PivotTables allow simple

data viewing
 Reporting Services provides

web-based data browsing

Latest 

Dataset
Cube

Last Known Good 

Dataset(s) Cubes
Staging 

Data 
Cube MyDb

Analysis 

Data 
Cubes

bwc.berkeley.edu
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Browsing For Data Availability
Sites Reporting Data Colored by Year

Ameriflux Data Availability : All Data
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Browsing For Data Availability
Total Data Availability by Type Colored by Site
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Browsing for Data Availability
Total Data Availability by Site Colored by Type
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Browsing for Data Inconsistencies

 Potential data problems
 Sometimes easier

to spot when
comparing to other
data

Maximum Annual Air Temperature
Global Warming or
Reporting in Fahrenheit?

Odd Microclimate Effects or
Error in Time Reporting ?

Average Air Temperature
Two Nearby Sites

Local time or GMT time?
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Data Cleaning and Versioning

BWC SQL Server 
Database

Excel spreadsheet of current data

Investigator updated spreadsheet
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Lessons Learned To Date

 Controlled vocabularies are important
 Understanding how to correlate columns across

towers is important
 Descriptive names sometimes give too much

information
 Assume a decode step in the staging pipeline

 Metadata is as important as the data
 Comparing sites of like vegetation, climate, and

disturbances is as important as latitude or other
physical quantities

 Curate the metadata with the data
 Automation is essential

 Automate the data ingest, maintenance, cube, and
report generation

 Data analysis and data cleaning are intertwined
 Data cleaning is on-going
 Share the simple tools and visualizations

 Regional data analysis methodology is evolving

The saga continues at  http://dsd.lbl.gov/BWC/amfluxblog/
and
http://research.microsoft.com/~vaningen/BWC/BWC.htm
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Futures

 Improve current capabilities
 Assemble gap-filled and non-gap filled data sets
 Implement incremental data staging to enable data editing by the

scientists (version tracking)
 Implement expanded metadata handling to enable scientist to add

site characteristics and sort sites on those expanded definitions
 Handle imagery and other remote sensing information

 Curating images is different from curating time series data
 Graphical selection and display of data

 Support for user specified calculations within the database
 Support for direct connections to analysis and statistical packages
 Linkage with models

 Additional (emerging) data standards such as NetCDF
 Handling “just in time” data delivery and model result curation

 Data mining subscription services
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URLs

 BWC Ameriflux Data Server
http://bwc.berkeley.edu/Amflux

 BWC Ameriflux Project
http://dsd.lbl.gov/BWC/amfluxblog/
http://esd.lbl.gov/BWC/thrust_areas/ameriflux.html

 Berkeley Water Center (BWC)
http://esd.lbl.gov/BWC/

Funding – This project is funded by the Microsoft
Corporation
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Demo



Berkeley Water Center

Excel Pivot Table
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Excel Pivot Chart
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Report Server


